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@ Method and apparatus for spreading liquids.

@ The invention relates to the spreading of a liquid onto
surfaces to be treated and to an apparatus used to spread
the liquid. The apparatus has a foaming element comprising
a porous body which is saturated with liquid and then sub-
jected to a gas under pressure which forces the liquid out of
the porous body in the form of a foam. The bubble sizes in
the foam are substantially uniform. In a preferred embodi-
ment the porous body is tubular with a holiow central core
and surrounding tubes injecting liquid into the body. The
gas, usually air, flows radially outwardly generating
bubbles. The method and device may be used to spread fun- -
gicide to prevent sapstain on sawn timber.
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METHOD AMND APPARATUS FOR SPREADING LIQUIDS

This Invention relates to a method and apparatus for evenly
spreading fluids on surfaces. More particularly it relates to a
method and apparatus for use In coating or Impregnating flat

surfaces but Is ﬁof | Imited thereto.

In the sawmilling Industry freshly milled timber can be subjected
to unsightly staining owing to the presence of sapstain fungli.
These fungi can be controlled by spreading fungicldeé on the wood
surface lmmedlafely after sawing usually by'dlpping but sometimes
by spray}gg. However, fhié»adds to the costs of preparing sawn
timber and it Is desirable to be able fo apply fﬁe mlnthum amount
of fungicide to achieve cost effecf!ye treatment. There are also
problems with adopting certain effective treating agents because

of chemical corrosiveness or stability In the dip-spray systems.

I+ is known In the horticultural Industry that insecticides and
other protective sprays may be most effectively applied through
the use of conirolled droplet application. By this method
droplets of subs?anflali? the same diameter are disbursed by
spraying nozzles of a centrifugal design. This method improves

targetting efficliency and avoids drifft.
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It has now unexpectedly been found that a variation of this
principle can provide similar Improvements In performance In the
prophylactic treatment of sawn timber. By preparing a foam
consisting of bubbles of substantially uniform size and spreading
the foam evenly over a surface to be treated control of sapstailn
can be achleved using minimal quantities of chem!éal and with no

wastage Into the environment.

It Is an object of this Invention to go some way towards
achieving these desliderata or at least.to offer the public a

useful choice.

Accordingly the Invention may be said broadly 1o consist in a
method of applying a Ilquid to a surface which comprises
preparing a foam of the sald Ilquid having bubbles of a
substantially uniform size and spreading sald foam evenly over

sald surface.

Preferably sald foam Is created by injectfing a liquid Into a
porous substrate held within a closed contaliner, concurrently
passing a gas under pressure through sald substrate and releasing

the foam thereby formed from sald contalner.

Preferably said liquld contalns a suspension, emulsion or a
concentrated solution of a substance In water and sald gas Is

alr, carbon dioxide, nitrogen or other Inert gaseous material.
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0119633
referably salid substance Is a fﬁnglclde or funglcide.and contact

Insecticide combination.

Preferably sald porous substrate Is a sintered glass subsirate or
metallic
other siliceous, ceramic/or synthetic plastic substrate.

Preferably said method Includes the step of ejecting sald liquid
radially outwardly through a nozzle comprising a narrow slit or

passageway running substantially parallel fto the axis of a

cylindrical container.

Alternatively sald method Includes the step of ejecting sald
ITquid radially outwardly through a screen or mesh spaced from

sald porous substrate.

In anofﬁér embodiment +he'Inven+ion may be sald broadly to
consist in an applicator for applying a llquid +§ a surface
comprising:
a closed contalner,
a porous substrate within or assoclated with said closed
contaliner,
a nozzle out of sald contalner,
means for injecting a llquid into sald porous substrate,
means for passing a gas through sald substrate,
the arrangement beiﬁg such that In use sald liquld Is
Injected Into sald porous substrate and sald gas Is passed
thourgh sald porous substrate to thereby create a foam, the
gas pressure forcing sald foam out of sald substrate through

sald nozzle.
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Preferably salid substrate is a sintered glass or other simllarly

porous element having substantially uniform pore size.

Preferably sald container, substrate and nozzle are all elongate
Integers so as fo provide a relatively wide flow path of liquid

out of said nozzle.

Preferably sald ﬁeans for Injecting liquld Into said porous
substrate is a source of liquld communlcating with the Interior
of the said substrate and extending substantially along the

length thereof.

Preferably sald source of liquid comprises a source of a
suspension, emulsion or concentrated solution of a fungiclide or

contact insecticlide.

Preferably sald means for passing gas through said subsirate
comprises a source of gas under pressure arranged so that sald

substrate Is be%ween sard'source and said nozzle.

Preferably sald.source of gas Is a source of alr, carbon dioxide,

nitrogen or other Inert gaseous material.

In a second embodiment sald source of gas comprises a central
bore within sald substrate and said liquid Injecting means
comprises one or more bores external to sald central bore, all

sald bores being within sald substrate.

0119633
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Preferably said chamber Is cylindrical.
Preferably sald substrate has a regular geometric cross-section.
Preferably sald cross-section Is either square or circular.

In another embodiment the Invention may be sald broadly to
consist In the comblination of said applicator with an apparatus
including means for conveying articles with surfaces to be coated

in combination with said applicator.

Preferably sald nozzle comprises a screen or mesh In the form of

a roller surrounding sald subsirate.

Preferably said roller comprises a perforated cylindrical element

rotating around a said subsirate.

In another embodiment the Inventlion may be said broadly to
consist In an apparatus for generafiné a foam consTsflng:of
bubbles of a uniform size which apparafds comprises:

a porous substrate having substantially a uniform porosity

at its perliphery,

means for saturating sald substrate with a liquid,

means for InjJecting a gas Into sald substrate,

the arrangement befng such that in use gas injected Into

sald substrate forces liquid saturating sald subsitrate out

of sald substrate In a uniform bubble slze.
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The Invention may be more fully understood by having reference to

the accompanying drawings In which:

Figure 1 Is an Isomefric projection (partly broken away) of a

first embodiment of apparatus according to the Invention.
Figure 2 Is a schematic dlagram Illustrating an applicator
according to the Invention In combination with an apparatus for

applying liquids fo work pleces.

Figure 3 Is an enlarged cross-sectional view of a foaming

substrate.

Figurev4~Is a cross-secfioha! view shown by the line IV - 1Y In

Figure 1.

Figure 5 Is an Isometfric view partly broken away of a second

embod Iment of the Invention.

Figure 6 is an Isometric vlew partly broken away of the other end

of the embodiment 1llustrated In Fligure 5.

Figure 7 Is the view VIl - VII shown In Figure 5.
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Figure 8 Is a schematic diagram Illustrating an applicator In
combination with a second embodIment of an apparatus for applying

liqulds to work pleces.

Figure 9 is a slde elevational view (partially In section) of the

applicator mounted in a conveying apparatus.

Figure 10 Is an end elevational view of the applicator of Figure

.
Figure 11 Is the view XI - X! In Figure S.

Figure 12 is a top plan view 6f the applicator shown in Figures 9

to 11 mounted in a preferred embodIment of a conveYing’apparafus.

Figure 13215 a side ele?afiénal view of the embodiment

illustrated In Figure 12.

Figure 14 Is an end elevational view of the embodiment

Illustrated in Figures 12 and 13.

The liquid applicator 11 of the embodiment illustrated In Figures
1 to 4 comprises an ouféf casing 10, an Inner casing 12 and

nozzle plates 14 which cohe close to one another to form a nozzie
outlet 15. A foaming substrate 16 has a porous or perforated rod

18 at Its centre.
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An alir hose 20 leads through end cap 24 to an Interior chamber 26

within the applicator 11. Hose 22 is a source of liquid to rod
18. Although chamber 26 of the embodiment Illustrated Is
circular In cross~section, It will be apprecliated by those
skilled In the art that other shapes can be employed. The
appllcator tllustrated is Intended to provide a wide swath of
épplfcaf!on and hence the nozzle opening 15 is an elongate

opening.

Referring fo Figure 3 the substrate 16 comprises in a preferred
embodiment a sintered glass elongate element. Rod 18 can be
either a rod made of some porous material or alternatively can be

perforated with orifices 19. -

Referflng o Figure 2 the applicators 11 may be suspended within
a frame work as Illustrated to apply foam 28 to both the bottom
and top of a work piece 42. The frame comprises a vertical frame
member 30 and a roller track 40. AIlr hoses 20 supply compressed

alr from manifolds 32 and 34 {o applicators 11.

A palr of rollers 36 and 38 are suspended from spring frame
members 46 and 48 downsiream from the nozzles of applicators 11.
A sensor 44 capable of sensing whether arm 46 Is urging rolier 36

agalnst a work plece 42 |s also Illustrated.
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Turning to the second embodiment Illustrated In Figures 5, 6 and

7 the applicator 51 comprises an outer casing 50 and an Inner

casing 52. Inner casing 52 has an outlet 54 along substantially
its entire length. Through the end 56 lllustrated In Figure 5
there are four openings 58 which are the end of liquid feeding
tubes 59 within a sintered glass substrate 78. Inside end 61
there Is formed a liquid chamber 62 which communicates via tfube
60 with a source of Iiquid. A rim 57 surrounds the end 56 to

form a seal with outer casing 50.

At the left hand end of appllcéfor 51 és Illustirated in Figure 6
through the end 64 there Is provided an opening into the bore 66
of the sintered glass substrate 78. A chamber 72 is formed
between the ends 64 and 68. An alr tube 70 communicates with
chamber 72. A rim 71 surrounds end 64 to form a seal with outer

casing 50.

As seen from Figure 7 a pair of nozzle flanges 74 merge fo a
nozzle opening 76. Foam 28 Is I1lustrated within the nbzzle. A
foam chamber 80 Is created In the annufaf sbace between Inner
casing 52 and substrate 78. Chamber 80 Is élso formed between

ends 56 and 64.

A still further embodiment Is Illustrated In Figure 8. A
statlonary applicator 53-15 surrounded by rotefable drum 82
having a perforated or mesh surface 84. Applicator 53 Is a
porous fube whose constructlon Is the same as that of porous tube

78 Iliustrated In Figure 7. |t has a hollow central tube to
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wvhich alr Is fed and a serles of surrounding tubes to which
liquid Is fed. Foam generated by alr radiates outwardly through
360° from the outer surface of applicator 53 fo fill the space

Inside mesh surface 84.

The foaming operation of the first embodiment will be described
with reference to Figures 1, 3, and 4. Liquid under pressure fed
through hose 22 enters rod 18 and the pressure forces the liquid
either through the porous sides or the perforations 19 Into the

substrate 16 and substrate 16 becomes saturated.

At the same fime alr under pressure entering fube 20 passes
through the substirate 16 causing the liquid which is saturated
within the subsfrate 16 to foam. The bubbles of the foam are of
a subsfanfially uniform size and the foam 28 pours out nozzle

opening 15.

In the embodiment Iilusfrated In Figures 5 to 7 liquid Is fed
through tube 60 into chamber 62. Once chamber 62 is
substantially full the pressure of the liqulid causes It fo flow
along tubes 59 and to saturate the pores of subsfrate 78. From
fhg other end of the applicator 51, air fed through hose 70 Into
chamber 72 passes through the central bore 66 and radially
outward through the subsirate 78 Into the chamber 80 within Inner
casing 52. The foam 28 Is then forced outwardly through opening

54 to the nozzle cpening 76.
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Turning to Figure 2 elther the applicator 11 or the applicator 51
may be fitted into posltion to coat surfaces such as work pleces
of wood on the apparatus. A work plece 42 is passed from right
to left, as Indicated by the direction of the arrow, on roller
track 40. Rollers 36 and 38 are urged agalnst the top and bottom
surfaces respectively, of work plece 42 to evenly spread the foam
28 discharged from the nozzles 15 of the applicators 11. A
sensor 44 senses when the two rollers come together after a work
plece has passed the nip of the 1two rollers and automatically

shuts off the air and 1lquid sources to applicator 11.

In another embodiment not Illustrated there Is an additional pair
of appllicators and rollers to treat the vertical sides of a work

pifece passing through a station.

In the embodiment Illusfraféd'in Figure 8 appllcator 53 as
Il1lustrated Is contained within a hollow.perforaféd/roller 82 in’
a configuration such that the roller 82 rotates concenirically
around the appllicator 53 while beariﬁg on fhe éurface o% the work
piece at contact point 41. Foam 28 frémvfhe appllcafof passes
through the perforated surface 84 of the roller 82 and under the
left hand 1ip of housing 86 onto the surface of work piece 42
befng coated. The roller 82 In this embodiment Is held within a
housing 86 In such a way that the foam 28 ejected emerges only

onto the surface belng coated.
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A stlll further embodiment of the apparatus will be described

wlth reference to Figure 9 to 14.

The substrate for forming the foam Is similar fo that Illustrated
In Flgures 5 to 7. However, the foam forming element is
surrounded by a rotating mesh drum through which the bubbles pour
és they are applied to the surface of the work piece as willrbe

Illustrated below.

_Referring to Figure 9 the appllicator comprises a drum 110. At

either end of the drum Is a rim 114 and in the cenire is an
annufar reinforcing member 115 to which are fixed a stainless
steel mesh screen 112. The rim portions 114 are rotetably fifted
onto end body members 120. In the cenire of drum 110 Iis a porous
element 126 formed of a sintered glass of the like. Element 126
has a hollow center 124 and a serles of hollow tubes 132
preferably symetrically disposed about central fube 124. Either
end of element 126 Is fiftted Into a collar.121 which itself Is
fitted Into body member 120. Opening 122 communicates through
body member 120 with central tube 124. Opening 128 communicates
through annular opening 130 between body 120 and collar 121 into

the open ends of tubes 132 inside porous element 126.

Referring to Figures 13 to 15 a palr of drums 110 are mounted one

.drrecfly above another between palrs of brackeis 116. Brackets

116 are fitted to bearing blocks 166 on fixed shaft 162. Shaft
162 is fixed at either end in blocks 164. Blocks 164 are each
mounted on upright frame members 142. Frame members 142 are each

relnforced by gusset members 144. At the bottom of upper bracket
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members 116 are a palr of abutment members 146. These abut

agaln§+ bolts 148 which are screwed through a palr of nuts 150
and 154 and a plate 152 which itself Is fixed onto upper piate
156. it will be seen that by turning nut 148 brackets 116 are
pivoted via abutment members 146 so that drums 110 are brought

closer together or farther apart from one another.

Mounted along the top of side frame members 136 on top of
surfacés 137 are a serles of rollers 138 a, b, ¢ and d In bearing
blocks 140 a, b, ¢, and d. Lower roller 110 Is adjusted by means
of an adjustment bolt directly onto its mounting bracket as shown
In ghost at 153 so that fﬂe upper surface of drum 110 is level

with the tops of the drums 138 a, b, ¢, and d.

To the right of upright frame members 142 in Figures 1Z and 13
there Is formed a shute 172 for recleving work pieces 158 from
other parts of the mill and feeding them between the pairs of

rollers 110. Diagonal frame members 160 reinforce the framework.

In Figure 12 there Is 1llustrated a pair bf'nipples 168 and 170
which respectively are connected to Inlets 122 and 128
illustrated In Figuré 10. Nipple 168 is connected to a source of
air to feed tube 124 and nIpple’170 Is connected to a source of

fluid such as an anti-sapstain suspension, to feed tubes 132 via

annular space 130.

0119633
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In operation adjustment bolt 153 Is adjusted so that lower drum
110 Is exactly level with the tops of adjacent drums 138 b and
138 c. A trial work piece 158 |s placed between drums 110 and
nuts 154 and 150 are loocsened to allow bolt 148 to be adjusted so
that both the upper and lower drum 110 just fouch the work plece

158. A fine adjusiment is then made to lower upper drum 110 so

that the distance between the two drums 110 is slightly less than

the anticipated minimum thickness of any work plece passing

therebetween. |1+ will be seen that In the event of a work plece
158 1s thicker fhan this distance, brackets 116 of upper roller
110 can be plvoted In a clockwise direction when viewing Figure

13 to allow the work piece fo pass through.

The alr and liquid sources are then connected and turned onfo the
nipples 168 and 170 of the upper roller 110 and corresponding
nipples on lower roller 110 and flow Is commenced fo create the

foam which passes out through mesh 112 of each of the drums 110.

The foam generated will be adjusted to have a relatively high
viscosity such as to minimlse loss through dripping from the
bottom of bottom roller 110. The rate of flow of gas and llIquid
intfo nipple 168 and 170 will be adjusted to ensure that most of
the foam Is wiped off the surfaces of rollers 110 contacting the
workplece 158 rather than being discharged at a rate too fast to
be all taken up but the Qorkplece surface. |f a lower viscosity
fluid or higher pressures are used then a housing such as Is
illustrated In Figure 8 may be provided to cover rollers 110. A

drip pan may be provided below lower roiler 110.
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In the embodiment Illustrated afl of the rollers 138 are Idler
rollers and the work plece Is driven through the apparatus by
means of [ts own momentum from a force applied earller In the
mill. A treated wérkpiece 158a Is shown 1o the left In Figure
13. Alternatively, roller 138d may be a driven roller and would
drive work plece 158 as It Is passed over it. Both Jpper and
lower surfaces of work plece 158 are coated by the foam passing

through the screens of the two drums 110 and a fine smooth even

coating Is created on the work plece.

In the embodiments Illustrated the work pieces are freshly sawn
pieces of timber and the liquld being applled Is a concentrated
suspensloh of fdhgiclde for +he control of sapstaln fungl. It
will be appreciated by those skilled In the art that Thgs Is but
a single apﬁlicafion of the general principal of the Invention.
It may be used for the spfeading of liqulds for such dlverse
purposes as painting with primer or final coats ér for a large

range of other applications.
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Claims

1. A method of applying a liquid to a surface which comprises
preparing a foam of the sald {Iquid having bubbles of a
substantially uniform size and spreading sald foam evenly over

sald surface.

2, A method according to claim 1 whereln sald foam is created
by Injecting a liquid Info a porous substrate held within a

closed contaliner, concurrently passing a gas under pressure

- through said substrate and releasing the foam thereby formed from

-~ sald contalner.

3. A method according to claim 1 or 2 wherein said liquid
contains a suspension, emulslion or a concenfrafed solution of a
substance in water and sald gas Is alr, carbon dioxide, nitrogen

or other inert gaseous materlial.

4, A method according to any one of the preceding claims which
includes the step of ejecting said liquid radially outward
through a nozzle comprising a narrow slit or passageway running

substantially parallel to the axis of a cylindrical contalner.

5. An applicator for applylng a liquid to a surface comprising:
a closed confalner,' h
a porous substrate within or assoclated with sald closed

container,

a nozzle out of sald contalner,
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means for Injecting a liquid Into sald porous substrate,

means for passing a gas through sald substrate,

the arrangement belng such that In use sald lliquid Is
Injected into said porous subsirate and sald gas Is passed
through sald porous substrate to thereby create a foam, the
gas pressure forcing sald foam out of sald substrate through

sald nozzle.

6. An appllcator according to claim 5 wherein sald substrate Is

a porous element having substantially uniform pore size.

7. An appllicator according to claim 6 whereln said porous

element 1s sintered glass.

8. An applicator according to any one of claims 5 to 7 wherein
sald confalner, substrate and nozzle are all elohga+e Iintegers so
as to provide a relatively wide flow.pafh‘of llqu}d out of sald

nozzle.

9. An applicator according to any one of claims 5 to 8 whereln
sald means for injJecting liquid Into sald porous substrate Is a
source of llquld communicating with the Interior of the said

substrate and exfénding substantlially along the length thereof.

10. An applicator according to any one of claims 5 to 9 whereln
sald source of llquid comprises a source of a suspension,
emulsion or concentrated solution of a fungliclide or contact

Tnsectliclide.



11. An applicator according fo any one of claims 5 to 10 wherein
sald means for passing gas through said substrate comprises a
source of gas under pressure arranged so that sald substrate is

between sald source and sald nozzle.

5 12, An applicator according fto claim 11 wherein said source of
gas comprising a central bore within sald substrate and said
liquld Injecting means comprises one or more bores external to

sald central bore, all sald bores being within sald substrate.

13. = An appllicator according to any one of claims 5 fo 12 in
10 combination with conveying articles with surfaces fo be coated

thereby.

.14, - An applicator according to any one of claims 5 fo 13 whereln

sald nozzle cbmprtses a screen or mesh In the form of a roller

surrounding said substrate.

15 15. An appllicator according to claim 14 wherein said roller
comprises a perforated cylindrical element rotating around a sald

substrate.
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16. An apparatus for generating a foam consisting of bubbles of

a uniform size which apparatus comprises:
a porous substrate having substantially a uniform porosity
at Its periphery,
means for saturating sald substrate with a liquid,
means for InjJecting a gas Into said substrate,
the arrangement being such that In use gas Injected into
sald substrate forces liquid saturating sald sub#frafe out

of saIdAsubs+ra+e In a uniform bubble slze.’
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